This study discusses aquacultural practices in the world, the driving forces behind its development, its significance and present condition, aquafarming and its spatial distribution in Turkey.
Introduction
From the very old times fishing has been an important source of income for humans. It was a primitive practice once, but today it has become ramified and a more intensive undertaking.
Countries aware of the importance of balanced nutrition have focused on optimal exploitation of water resources so as to improve their animal protein sources, and to this end have developed projects. Fish are harvested in two ways: fishing and farming (aquaculture). Majority of the production is wild caught. However, the share of aquaculture in fisheries is gradually increasing. This global change has affected Turkey too, as one can understand from the data the sector has grown substantially.
Materials and Methods
Related bibliography, field studies and statistical data set the groundwork for this study. The researcher made observations on the Aegean and Mediterranean coastline and substantiate the field studies with statistical data. The study draws on the statistical data on fishing of FAO (Food and Agricultural Organization) and of Turkish Statistical Institute, of the General Directorate of Fisheries and Aquaculture (of Ministry of Food, Agriculture and Livestock), and Central Union of Fisheries Producers. ArcGIS 10.1 was used to produce the maps.
Results and Discussion

Fishing in the World
136.2 of 158 million tons of global fisheries product was consumed as food (2012) . Despite national and regional variations, 16.7% of animal protein is satisfied by fishery products. 20% and 15% of the need of 2.9 billion and 4.3 billion people for animal protein respectively are met by fisheries. This share (2012) accounts for 7.1% in Germany, 3% in Austria, while 59% in Taiwan and 55% in Japan. 50% of the population in developing countries satisfy 40% of their animal protein need from fish. Across the world, people used to consume 9.9 kg per capita on average in 1960s, while it rose to 18.4 kg in 2009 and 19.2 kg in 2012. Average fish consumption amounts to 9.1 kg, 20.7 kg, 24.6 kg, 24.1 kg, and 22 kg per capita in Africa, Asia, Oceania, North America and Europe, respectively, while it is 9.9 kg in Latin America and the Caribbean. Fishing provides a great number of people not only with essential dietary needs but also with employment. Fishing is still an important source of income. In 2012, total fish production amounts to 158.0 million tons all over the world, 66.6 million tons of which is yielded by fish farms. The figure concerning global wild catch is 91.3 million tons and the annual increase is insignificant.
Aquaculture in the World
Efforts to cultivate fisheries have increased over the last years. Fish farming in channels, creeks, pools and rice fields in Far East dates back to very old times. 
Aquaculture in Turkey
As in the entire world, technological advances in fishing have given way to increase in fishery products. However, in spite of the rapidly developing technology, production increase has come to a halt and been reversed at times due to overexploitation of fish stocks.
Fishing, underdeveloped until 1970s, has significantly developed thanks to incentives since then. The state offered low interest credit loans and customs exemptions, which in return increased the number of fishing boats, boosted fishing capabilities and supported a rapid development. However, fish flour and oil factories were founded, which were more than fish production could satisfy. Thus, fish has come to be used for the production of fish flour and oil, less economic products rather than as a primary human food. This has brought about some problems. Later (after 1988) Upon the completion of the Southeastern Anatolia Project, 201697 hectares of water area will be gained. This will create an important potential to do aquafarming in the inland waters of Southeastern Anatolia. The current production of 900 tons is expected to rise to 10000 tons thanks to efforts in the region (DPT [State Planning Organization], 2001).
Marine fish farms were removed to open and deep waters pursuant to the regulations passed by the Ministry of Environment and Urban Planning in 2009. According to these regulations, fish farms are not allow within 0.6 marine miles off the shore and in waters less than 30 meters in depth. Moreover, technological advances like the introduction of automated feeding systems, scheduled feeding and digital monitoring have substantially prevented feed-induced pollution (DPT, 2014).
Aquaculture
Aquaculture production was 3075 tons in 1986, and escalated to 167141 tons in 2010 and to 233393 tons in 2013. Fishery harvest was 607515 tons in 2013, 38.4% of which was produced by aquaculture. It can be seen that aquafarming harvest increased by 9.9% in comparison to the previous year. Aquacultural production used to account for 0.53% of total fishery harvest, whereas it increased to cover 10.42% in 1998 and 35.4% in 2013. Post-2000 increase is very eminent. Incentivization of fishery production in 2003 for the first time, increasing incentives to farm new species and incentivized juvenile fish raising are the primary drives for this development.
Fishery production decreased in 2013 in comparison with the previous year by 607515 tons (5.8%). Wild catch and farming account for 61.6% and 38.4% of the production, respectively. While production by catching amounts to 374121 tons, farms' production is 233393 tons. Fish farming in Turkey has taken a huge leap over the last years thanks to scientific, technological and economic developments. While 52.7% of the fishery products in Turkey is harvested from the inland waters, 47.3% is produced from the sea. The species widely farmed are european sea basses (Dicentrarchus labrax), gilt-head sea breams (Sparus aurata) and Rainbow trouts (Oncorhynchus mykiss). Rainbow Trout is the most commonly farmed species, which accounts for 56% of the entire production. The shares of bass and gilt-head sea bream farming are 29% and 15%, respectively. Rainbow trout is primarily raised in inland waters, while gilt-head sea bream and European sea bass are farmed in salt waters. Farmed species vary according to market conditions. Accordingly as a fresh water fish trout production has increased, and gilt-head sea bream and bass production went up as salt-water species. Trout farming increased three folds over 9 years (from 2004 to 2013) . Further, saltwater fish production tripled over the same period. For example, bass production went up by three folds.
Juvenile Fish Farming and Their Respective Distribution Areas
The juvenile fish needed for fish farming are obtained from hatcheries or in very small amounrs abroad.
In the private hatcheries, gilt-head sea bream and sea bass fries can be successfully produced in the desired amount. Because fish population is dramatically diminishing in seas, the production of new species is of utmost importance. With new species successfully raised, the variety of species increases based on export, which facilitates the access to new markets. 
Locations, Characteristics and Distribution of Aquaculture
Turkey has rich water resources thanks to its location, and its climatic conditions and water resources are potentially suitable for aquaculture. These are important factor for the development of fishery sector. To mention the seas surrounding Turkey on three sides: the surface water temperature of the Mediterranean is higher than the annual average temperature. Because of light precipitation and high evaporation, salinity of the Mediterranean is very high, which is around 38-39‰. Salinity decreases towards north and become much lower where rivers discharge.
The current from the Black Sea to the Marmara via the Bosphorus forms a thin surface layer with low salinity (21-25‰). Research on the salinity of the Aegean Sea has revealed the vestiges of a current with low salinity from Marmara through the Dardanelles. For instance, the salinity of the Western Thracian Sea is 30‰ due to the salinity reducing effect of this current. However, it is 38-38.5‰ in the central and southern part of the Aegean Sea. While the salinity is 33‰ around the Biga Peninsula, it is 38.5‰ in the Edremit Gulf (Ardel, 1975) . The surface water of the Marmara Sea is typically less saline, which is 22‰. Salinity increases along with the depth. There is a surface current which flows from the Black Sea to Marmara and then to the Aegean Sea and a deeper current running beneath in the opposite direction. These currents affect both salinity and temperature.
The Black Sea is under the influence of the Mediterranean climatic conditions in summer and of terrestrial climate in winter. The temperature of the surface water remains between 20°C and 26°C in summer and 7°C in the southern Black Sea in winter. Because large rivers discharge great amount of fresh water in the Black Sea and due to heavy precipitation and less evaporation, the salinity of the Black Sea is very low (18‰). Towards west and north, the salinity gets lower.
Wide sea surface is always in contact with the atmosphere and contains dissolved gases. In the Black Sea, oxygen amount rapidly decreases below 70-120 meters underwater (Ardel, 1975) . Oxygen is only available in the surface water.
The Black Sea has a medium salinity and it get richer in nutrients, which creates a fertile setting. This boosts the population of the migrating pelagic fish such as sprats and anchovies. Because the northern parts of the Marmara Sea and the Aegean Sea are mixed with the warm water of the Mediterranean and the nutritious water of the Black Sea, they are also fertile areas. Besides, these are locations home to such species as mussel, sand mussel and oyster, which are economically important for exportation, be they live or processed.
Distribution of Aquaculture in Turkey
Research has revealed many locations in Turkey suitable for fish farming. For example, salmon, sea trout, turbot have been found to be the right species for the Black Sea; salmon, sea trout, turbot, sea bass, mullet, mussel and oyster for the Marmara; eel, mullet, mussel and sargo for the Aegean Sea and fish and shrimp farming for the Mediterranean Sea. Aquaculture is widely performed in the Aegean Region (55%), which is followed by Eastern Anatolia Region (12%), the Mediterranean Region (10%), the Black Sea Region (9%), the Central Anatolia (8%), Southeastern Anatolia (4%), and the Marmara Region (2%). Production in the Aegean Region is more than the total production of the remaining regions. (Map 3) The Aegean Sea has a coastline of 2805 km and numerous bays and gulfs. Its narrow continental shelf and strategic location have increased the importance of coastal fishery.
Ecological differences are observed in the Aegean Sea. Flows from north and south intermingle here. Therefore, it is home to psychrophilic and thermophilic creatures. For aforementioned reasons, different species live in the south and north of the Aegean Sea. Thus, biodiversity is very rich: Some 400 algae, 5000 invertebrates and 300 fish species were identified. In the region fish farming makes contributions to production and market development and creates employment for many. This activity gradually increases and obtained values become indispensable for the economy. In consideration of regions in terms of farmed species and harvested amounts, production in the Aegean Region amounts to 128006.70 tons. Raised species are sea bass, gilt-head sea bream, trout, mirror carp and other aquatic species. (Map 4, 5, 6, 7, 9, 10) The most farmed species are sea bass and gilthead sea bream. In addition, Muğla and İzmir stand out as top raisers. In the Aegean Region, generally trout is farmed in the inland waters and sea bass and gilt-head sea bream in the sea. Muğla produces by far the highest amount of fish (be it trout or bream and sea bass). Its production accounts for 61% of the total harvest in the Aegean Region. In consideration of other regions, Muğla's production is much higher than the total amount produced by each region. In terms of trout farming, Muğla is followed by Denizli, Aydın, Afyonkarahisar, Kütahya, Manisa, Uşak, İzmir. As for gilt-head sea bream and sea bass raising, it is followed by İzmir and Aydın. In the Aegean Region, 100580.7 tons of fish are produced, which accounts for 78.6% of the total yield of the region. Aquaculture production amounts to 22200.40 tons in the Mediterranean Region. Raised species are predominantly trout, gilt-head sea bream, sea bass, mirror carp and other marine species. (Map 4, 5, 6, 7, 9, 10) Trout is most commonly farmed in Burdur (48%), followed by Isparta (18%), Kahramanmaraş (12%), Antalya (11%), Adana (8%), Mersin (2%), Osmaniye and Hatay (1%) and Burdur (a very small share). In terms of gilthead sea bream production, Hatay is at the top (61%), followed by Mersin and Antalya (18%) and Adana (3%). As for sea bass production, Hatay harvests the highest amount of sea bass, followed by Antalya (29%), Mersin (20%) and Adana (10%). Mirror carp is farmed in Hatay (9.3%) and other species are raised in Adana (2 tons). In the Mediterranean Region, 1955.9 tons of fishery products are harvested in the sea, accounting for 8.8% of the total production.
Total production from aquaculture in the Black Sea Region is 21383.8 tons. As seen in the Figure , Trabzon has the biggest share in production. It is followed by Tokat, Samsun and Gümüşhane with similar shares, after which Ordu, Artvin and the others come.
The predominantly raised species in the Black Sea Region is trout along with sea bass. Moreover, mirror carp is farmed in Bolu. In the Black Sea Region, trout is farmed in both sea and inland waters. (Map 4, 5, 7, 8, 9) Tokat has the highest amount of trout (3714 tons The most common aquaculture species in the Marmara Region is trout. Other than trout, mirror carp, gilt-head sea bream, sea bass and other fishery species are raised in very small amounts. (Map 4, 5, 6, 7, 9 and 10) The highest trout production is harvested in Sakarya, followed by Bilecik, Balıkesir, Bursa, Edirne, Kocaeli, Çanakkale, Kırklareli, and Yalova. Mirror carps are mostly farmed in Edirne, Bursa, Çanakkale and Tekirdağ. But production amount is not high. Total production amounts to around 50 tons, more than half of which is harvested in Edirne. Gilt-head sea bream and sea bass are farmed only in Çanakkale, while other species are raised in Edirne. 51.3 tons of the total production is obtained from the sea. This is equal to 1.4% of the total production in the Marmara Region. (2013) Total production in the Eastern Anatolia Region is 28790.8 tons. The only farmed species is trout. (Map 7), The highest production is in Elazığ. It accounts for half of the total production in the East Anatolian Region. Elazığ is followed by Malatya, Tunceli, Van, Erzincan, Erzurum, Muş, and Bitlis, while Iğdır, Ardahan, Kars, and Bingöl have the lowest production rates. As in the Aegean Region, the amount of the production in Muğla is nearly half of the national production. Muğla has a special place in aquaculture. The indented formation of the coastline has created the suitable setting for Muğla to be able to start aquacultural activities in 1982. The number of the successful practices increased from 1986 onwards. 
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The capacity of the top ten provinces is 385060.5 tons, which accounts for 84.6% of the total capacity. Moreover, 1107 (50.5%) of the total facilities are owned by ten provinces at the top of the list.
Muğla is placed at the top thanks to the number and capacity of its facilities. Its capacity accounts for 25% of the total. It is followed by Afyonkarahisar with a capacity share of 18% and by İzmir with 16%. The total capacity of the first three provinces is 59%.
Figures on the number of facilities show that Muğla is at the top of the list and followed by Elazığ, Antalya and İzmir. Muğla has 354 facilities, accounting for 16.2% of the total number, while Elazığ, Antalya and İzmir's shares are 7.2%, 4.4% and 3.9%, respectively.
Bingöl has the lowest capacity, which is 25 tons and is followed by Tekirdağ, Şırnak and Iğdır. There are 6 provinces with only one aquacultural facility, which are İstanbul, Siirt, Ardahan, Iğdır, Şırnak and Tekirdağ. Of these, Iğdır, Şırnak and Tekirdağ has a capacity of 25 tons, which is higher than the others. For instance, it is 100 tons for Istanbul.
Conclusion
Rapid growth of the global population, the need for food, the demand for healthy nutrition, employment, growing export and other socioeconomical factors are the most important factors for the development of aquaculture. Turkey's physical and human conditions are suitable for aquacultural practices. Preservation of water resources, highly qualified labour force and supporting these two factors by laws will promote the development of aquaculture. Aquaculture which rapidly developed on Turkish coasts in the past has come to contradict other practices and especially has been put forward as a threat to tourism activities. Today, thanks to precautions to prevent such allegations, new practices have cleared the way for aquaculture. Fish farms in the sea were moved to open and deep waters as per regulations introduced by the Ministry of Environment and Urban Planning in 2009. According to these legal regulations fish farms cannot be established within 0.6 nmi off the coast and where depth is less than 30 m. Moreover, technological advances like automated feeding mechanisms, scheduled feeding and digital monitoring have substantially prevented feedinduced pollution (DPT, 2014).
As indicated in the study, the species variety is exiguous. Sustainably farming present species, introduction of new species and diversity in farming would allow people to make better use of water resources, help expand the market and increase its share in national economy.
